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Metrics and Big Data
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May the metrics be forever in your favor
Happy Target Setting

ALTRAMESE ROBERTS-TOMPKINS | SENIOR ENGINEER
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Background 
Operations

4
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TOYOTA NORTH AMERICA OPERATIONS 

29 Million Sq.Ft.
TABC 1971

CAPTIN 1985

TMMK
1988

TMMC 1988

BODINE
1990

TEMA
1996

TMMWV
1998

TMMI
1999

TMMAL
2003

TMMBC 2004

TMMTX 2006

SIA 2007

TMMC 2 2008

BODINE
2005

TMMMS
2011

Research & Development (4)
Unit Plant (8)
Vehicle Assembly (8)

Corporate Headquarters
Plano, TX

Production Engineering
Georgetown, KY 

Manufacturing Purchasing

Toyota & Mazda Joint Venture
Huntsville, AL
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Strategy
Plan for Action

6
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Facilities Metrics

Metrics & Measures

• Unplanned Failures

• Repair Time (hours)

• In House PMs Planned

• In House PMs Completed

• Natural Gas Purchase Cost ($)

• Electric Purchased Cost ($)

Total Energy Cost  
($) 

KPIs

MTTR
(hours / # of failures)

PM Completion Rate
(%)

Quality Production Cost
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Environmental Metrics
Metrics & Measures

• Electric Consumed (kWh)

• Natural Gas Consumed (MMBtu)

• Water Consumed (gal)

• Total Production (unit)

• Non Saleable Waste (kg)

• Volatile Organic Compounds (VOCs) 
(g/m2)

CO2 Absolute 
(MT)

Water Intensity
(gal / unit)
Non Saleable Waste
(kg / unit)

EEMS Compliance Performance Risk

VOCs 
(g / m2)

KPIs



99

5 Year Strategy
10%

5%

5%

5%

% Baseline reduction by 5th year

CO2:   
2% Per Year

Water:
1% Per Year  

VOC: 
1% Per Year  

Waste: 
1% Per Year  

Environmental Action Plan 
(EAP) 

Activities planned to achieve targets
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Annual 
Planning
Yearly Checkpoint

10
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Preparation

Data Gathering

1

2

3

4

Linear Regression

Project Impacts

Target Templates5

Preliminary

Target Setting Process
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Preliminary

• Confirm metrics

• Develop schedule

Prelim

1 2
Data

3 4 5
Analytics Impacts Templates

Target Setting
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Data Gathering Prelim

1 2
Data

3 4 5
Analytics Impacts Templates

Target Setting

• EPI Database

• BizEE Degree Day 
Website
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Regression Analysis

Variables

• Electricity (kWh)

• Natura Gas (MMBtu)

• Water (gal)

• CDD (cooling degree days)

• HDD (heating degree days)

• Production (units)

Prelim

1 2
Data

3 4 5
Analytics Impacts

Target Setting

Templates
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Regression Analysis

• Perform linear regression

• Review summary output

Prelim

1 2
Data

3 4 5
Analytics Impacts

Target Setting

Templates
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Regression Analysis

Use variables from regression to model ELE, NG and Water  

Prelim

1 2
Data

3 4 5
Analytics Impacts

Target Setting

Templates
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Project Impacts 1 2
Data

3 4 5
Analytics Impacts

Target SettingTarget table and project impact

Templates
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Project Impacts 1 2
Data

3 4 5
Analytics Impacts

Target SettingWaterfall Chart

TemplatesPrelim
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Target Templates

What do we propose?
• Review files

• One on one calls/meetings

• Sent out templates

1 2
Data

3 4 5
Analytics Impacts

Target Setting

TemplatesPrelim
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Negotiation & Consensus

Let’s Talk

• Method used?

• What is included?

• Align with 5 Year Plan?

• Unplanned conditions?
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Tracking 
Progress
Action

21
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Tracking Targets

data

data

data
data

TARGET!
How are we doing?

or condition
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If target setting is productive…

Best Practices…
• Ideal Metrics
• Have a Plan
• Have Consensus
• Track Progress

“May the metrics be forever in your favor”

THANK YOU





Energy & Water Analytics
at P&G
August 2018



Journey

• Big Data & Analytics 
• What we learned
• Recommendations



Countries of Operations: ~70

Countries Where Our Brands Are Sold: 180+

Consumers Served by Our Brands: 
Nearly 5 Billion

P&G AT A GLANCE



SOME OF THE WORLD’S MOST 
TRUSTED BRANDS



Within our operations we strive to grow responsibly, constantly improving our 
efficiency while reducing our footprint. Production has increased since 2010; 
however, we have successfully decoupled that growth from our environmental 
footprint.

2020 GOAL PROGRESS

GHG ENERGY WASTE WATER RENEWABLE ENERGY

25% reduction per
unit of production

16% absolute reduction

22% reduction per
unit of production

(exceeding goal early)

12% absolute reduction

80% reduction in solid
waste with 72% of our

sites achieving zero
manufacturing waste 

to landfill

77% absolute reduction

27% reduction per
unit of production

(exceeding goal early)

18% absolute reduction

Currently 10% with large 
scale wind farm and 

biomass projects coming 
online in the back half 

of the fiscal year that will 
double our usage to ˜20%

22% 80% 27% 10%
12% 77% 18%

25%
16%



“From the dawn of civilization until 2003, humankind 
generated five exabytes of data. Now we produce 
five exabytes every two days…and the pace is 
accelerating.” 

Eric Schmidt, Executive Chairman, Google

Data



Is this new?



Value of data

Ability to hear the 
signal from the noise
is crucial…



It is all about ACTIONABLE INSIGHTS

Source: Gartner (October 2014)



ARCHITECTURE: Centralizing data requires a clear flow 
of data from operating floor.

STORAGE INFRASTRUCTURE: Enterprise infrastructure 
is evolving rapidly

DATA HARMONZIATION: Data was there for 20-30 years.  
First time pulling it all together.

SUPPLIERS: There is big money in energy data.   
Everyone is knocking on our door.

THE CHALLENGES



Energy & Water 
Analytics Proof 
of Concept



Energy & Water Analytics Proof of 
Concept

SQL DB
PaaS

P&G Cloud

Supplier Cloud

Site 
Historiancy

Site 
Production

Firewall

API-Time Series

API-Production

Sensors/Meters Production Lines

Production run, volume, Brand, shutdown, 
change oversW.A.G.E.S consumption

Weather

Temperature, Humidity

Visaulizations 
Dashboards

External Source

ProductionTimes 
Series

Data Source for Mfg Data

Data Pipes

Data Modeling & Storage







Innovate
Advanced Analytics

Machine Learning, 
Adaptive Control

PoC
Demonstrate 
Business Cases

Initial sites demonstrate 
the power of data

Past
Business Monitoring 

Data Isolation
Information remains 
within applications

Expand 
Accessible data
Singe Data Warehouse

Vision
PEOPLE 
EMPOWERED TO 
DRIVE PROFITS

Data insights are core 
business. Organization 
has skills to transform 
data into new profit 
opportunities.

Centralize data. 
Business Analytics 
demonstrate compelling 
business opportunities.

User friendly tools 
contextualize data and 
enable any site to bring 
new data to the platform via 
existing MES systems.

Data science capabilities 
are available across 
manufacturing

Roadmap
LEADING THE TRANSFORMATION OF DATA INTO PROFITS

DATA IS ACCESSIBLE | COMMON STRUCTURE | UNLEASH ORGANIZATION TO CREATE INSIGHTS 

Common structure 
enables insights across 
any data sources. 



• Engage and Staff IT Leadership on project

• Start with clear user & business requirements

• Seek help from experts in Data Science and 
Infrastructure

Recommendations



THANK YOU
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Presented by: Anand Varahala

Metrics and Big Data
Large Facility Energy Analysis

Page 1



• Inception in 2005 with 26 facilities

• Strategic partnership between Global Supply 
Chain and Energy & Sustainability Services

• 65 managed facilities across Canada, Mexico, 
and USA

• 5 GSC Clusters, 4 Business Operations 
represented

Schneider Energy Action – North America
A little history…
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Program Performance
Cumulative energy savings (electricity & natural gas) normalized for weather and production



Benefits

• Linear regression analysis

• Unique model for each site

• Utility invoice data (> 200 invoices per month)

• Weather data (cooling and heating degree days)

• Production and activity data

• Whole facility energy performance
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How do we measure performance?
KPI – Energy Model

BU / Cluster Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 '18 vs '17 
Baseline Elec Gas

GSC NA - CTO/ETO Total -3% -4% -2% -2% -4% -15% -5% -8% -2%
GSC NA - Electronics Total -11% -19% -13% -16% -20% -22% -17% -15% -27%
GSC NA - ETO/CTO Total -14% -1% -2% -4% -7% -6% -6% 0% -10%
GSC NA - Logistics Total 6% 17% 13% 6% -5% 0% 7% -4% 24%
GSC NA - MTS/MTO Total 1% -1% 6% 4% 3% 0% 2% 0% 6%

Industry Total 0% -15% -3% -9% -6% -5% -6% -3% -18%
Buildings & IT Total 11% 9% 6% -5% -6% -14% 1% -6% 16%
Operations NA Total -16% -5% -5% -9% -7% -4% -8% -6% -15%

Grand Total -5% -2% 0% -2% -4% -7% -3% -4% -3%

Challenges
• Calendarization

• Time intensive invoice data processing

• Delay in reporting (What happened 6 weeks 
ago?)

• Timely identification of issues



• Q1 2016

• Significant increase in gas 
consumption

• > 55k USD impact

• 2 months to identify 
deviation

• 3 months to confirm trend

• Reactive response

• Monthly frequency of the 
Energy Model reports

• Dependence on utility 
invoices

• Time/labor intensive 
process

• 4 to 6 week delay in 
determining deviations

• Existing network of sub-
meters

• Central monitoring software

• Access to weather data 
through web-services (API)

• In-house expertise

• Strong collaboration with 
Analytics and Artificial 
Intelligence team
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The Incident, the Problem, and the Opportunity



• A daily ‘energy model’

• Take advantage of interval data 
from existing meters

• Develop production/activity 
related ‘features’ by analyzing the 
15-minute interval electricity and 
gas consumption data

• Create visualization that is easy 
to read, interpret, and, understand

The Concept
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Architecture
How it works today
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PME Cloudemail

Azure

Telvent SE server
web-services

meter data

weather data

Process data

GitHub Enterprise
Serve static web-pages

SE server

SE server
Evaluate models
Build web pages

web-services
Azure Data Factory

web-services

web-services
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Daily Energy Model 

Detect and correct problems before 
they become expensive:

• In Q1 of 2016, spent 55 kUSD more 
than expected on gas, but did not 
know for over two months

• We developed a daily, normalized 
energy-usage model and visualization 
of the facility’s energy performance. 

• The facilities management team uses 
this tool daily to assess performance 
and to avoid subsequent problems.

• Allows on-site operators and SE 
facilities management to detect and 
correct problems before they go out of 
control

Data Acquisition Analytics Visualization



• Shows performance on a daily 
basis so actions can be taken 
more quickly

• One model for gas and one 
model for electricity

• Predicted daily range in gray, with 
color-coded performance (details 
by hovering) to align with goals

• Outside temperature scale color-
coded along bottom (details by 
hovering)

Daily Energy Model
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• Robustness – streamlined

• Industrialization – mass producibility

• EcoStruxure architecture – near real time production data

• Full integration into existing software

Future
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